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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a battery binder 
composition having a good balance between binding 
properties and their persistence and showing excellent 
battery characteristics by using a polymer obtained by 
reacting a compound containing a cellulosic compound or 
its salt with a rubber having functional groups which 
can react with the hydroxy! groups to form ester 
linkages and to obtain a battery obtained therefrom. 

SOLUTION: The compound used is exemplified by a 
cellulosic compound containing repeating units of the 
formula (wherein R is H, an alkyl, carboxyl, hydroxyl or 
an alkoxyl-substituted alkyl, and at least one R is H) 
or an ammonium, alkali metal salt thereof and is more 
particularly exemplified by methylcellulose. The rubber 
used is one having functional groups which can react 
with the hydroxyl groups to form ester linkages and are 
desirably -COOR groups (wherein R is hydrogen, an alkyl 
or the like). The polymer for the binder is obtained by 
subjecting an organic solvent solution of e.g. a 
(meth)acrylic acid copolymer rubber and an organic 



solvent solution of a cellulosic compound in the 
presence of an acid catalyst. 
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(5£ (1) ^ RH ^n^-UaicLTTK^iS^, & 

[M#«2 ] M#3t i iE*fco# y ^-t^ttssi 
[it sB^asEttomaiSr^i-e y 

[000 1] 
[0 0 0 2] 

*>5«fi!i*ffiffl^7y- car. ^7y->i^)i^ 
[ooo3l y f ^i.ifti*^^^-^ itii 



(l) 



wltp$ 9 ua*u z<d'<>< &m^^rm 

*#*R3H/i s *>6 <PJ;tH »1T-6-l 6 3 0 3 1^- 

£ # L X i ^ t ^ft jfc fl& S <D jfe ti il L t - J: €> i 3 r ^ K f £ 

1$SM= l x m- bixft\t \ 

[0 0 0 4] *zx\ 3i^3AM(-f ll, *asf» 
0=fix^!g(cfS1^KS:ffi^Lfc^7 y — SrJHi^r. > 
^ffllie*nxV^-5 M?3-5 3 4 5 0f / it 

*R. 5-6 2 6 G 8^ffl*if) /J 5 . Z.<DJL?te 

-tLTftffltSct (Wx.ll M¥5-2 1068 
^ffi. 5- 7 4 4 6 1 * 

L X ftffl L fc» f±. »*«Fj»i4t-*f L X fi =f ^ 

^^^±^^^(i-^LXIiH-^^^jm^^t\ 
[0 0 0 5] rWOci^t). ^^l/V • zf?i/*-> 
=r^^7K(Cfg?iL/c^^^/^ ^/H?/P 
o-^&fft^ * *»LTflai>*r t(^i:oX^#{i5r?S 
«)5^rfet)fll**^X^5 (mT-4-3 4 2 9 6 6f 

^«kti * 1ST £ it 6 ^ =r ^ 7 s/ ^ ^ 75»»oi|S *fir 

JOiffl^^^ >y-<^BB-35^3ft^^^TV^^^SKX-fo 

6, 
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[0 0 0 6] 

t, *mm%rbn. mtc^-mmm^ >y-^n^'-<< 

[0 0 0 7] 

H 




[0 0 0 9] (*S (1) Rfi. ^n^i^^br7K 
IffJtif^ SMS. ^ttt b< li^^r/b^.^S, 

f^^^^ii:^^ b< i^fHi^T/i-^/uST^u, a>#< 

[ooio] i . #y-^- 

Zkik&m*. HlilB* (1) S2«^)i»*?7lLtflig#f4'dr-& 

< (*SR-fe/un»^y^b^«»«:>"<-f vy-JTfl^lw^^ 
2 w t LfcBtorS^tta^ 5 0 

ir^tf^X (JEJLT. cPa^) «h 10 0, 0 0 
0 c PUT, KlilOOc P£*_h5 0, 0 0 0 c 
P^T. J; UST£ b< (±5 0 0 c P«_hl 0, 0 0 0 c 

SfcfcS-S b< ^P^tcffl^^ir/un-^^fb^ 

^tiTit T/^^mn, * l < figtauft i — 6 . 

J: t> b < t^^^m l - 4 , 1* $ L < (ijK*SS l 

[00 11] ro«/j:ir/bo-^^fb^tt^*ftMt b 

^ ;Hr /u n — ^ jfe >f (O T /l- =i ->3£#£ £-3? ir /u o — ;* 
ir/Po — if iD t Kp^yT/u^uI^Mt/Up- 
ir/un— ^/i^K^v^^/i^ f/i^t/up- x%f<nfj: 



( 1 ) SiEiRtf)!* 9 51 blSigmfi* aft 5 ir/u d ^ 
[0 0 0 8] 

KL2] 



(1) 



[0 0 12] (=fi*) ^njlT/m^^-Mi, ?JcStiy> 

S^fltw/^^^fi, H^Effi I- J: 9 til Sr 
aSA^Hr-S, fe6lMi^HfflS:B$fb»ic J: D UUirrre r £ 

S^Sbl^f^Wi: bT(i, -COOIl -COOR (R 

T/u^^^S (W-feMt Ltd y^o ^>^T- % r/i^a 

6^x5) ) x —COX (X=7y|, 
ffiai, ^x^3^^) *if^lft>n, 1#i^4 ; f^b< 
li-coOHt*fc5, iS^T-E^icj: y ^^WhB 

^ , C = C Srlift fb b X $ «r ttm*? 

T 9 y /uffi^e/ SrC = CtCRf£^ii:6Sr& 

^>»-&. ^n^mtusfb-re^^^tf ^n^o ^/c. 
7l«^ftbT^5^o«^. a»fb*«, *^>* 

oKfLSUI- J: 9 6£fb S ii:^ * vvug > 1"^ ^ >f 

[0 0 13] THFM^ffl^/c^ 

PJ^b/cdttT^-K y ^^u>»JP(Ofi*sFJ4f-»T-ftT\ a 
S5ooa±iooooooyT, #7-£b<r±iooo 



a -eft Wiii<7) # y -r - £ pwfl fill *> ?H 

y -^-OWfflS'J-&ii, ^iraiT, fi«LtT-S7-*L 
< (11 0 Ofift%JiAT, L< (i8 Ofia%«T. J: 

L< Ii5 Oli%«Tt*»So 
[0 0 14] ^Er^Jg^ffi/iltli 

ffcottfi^U J&-7- \ft \ - 2 liy, ±«0 7K y - 

too i 5] mm$frit*j*fri$L*w;<D»&. -m^y 

[0 0 l G] ¥Ubfi^ffil-J3^-Cfflt^n5^»S»J(i, 
TKy t*=/ut'ny K>, Tjfyr 

0 0£JL±^o-y>--(ba 7 5%J^±oD;Ky t^/UX 

[0017] m^mmn. m&<D$ut&£. 

t\ fi-&BB*&»J^)(5EffiS(ix ^y^-Kfill 0 Oil 
SPI-MLT, o. 0 1 — lOfigSR, L< 13 0. l 

^teffl-rsfi'&iinteSJ^ii^* *f k «t u tcss*R-c# 

ZAK I^5 0-2 0 0t-C'fc^ fi^ntfflltO. 5 
[0 0 18] *«*^Tt^t^=TA<D4&^, *«(*iSi9 

[0 0 19] £^BH*&8iJI*. ii^oy v^uffi^. T~ 

nwMftinzx v &m^miRx^zfjK a***- 1 o o 

— 2 o o tt-fc >J . £^nf pfld o . 5-ioo n# R0fM!t 

[0 0 2 0] ^JSW^IBt^^A^/Sl^^^S*/-^— 
> una. M^^y-^- (^) ryy n-s* 



[00 2 1] ; ^-<DM:i*mt LThL 

i, 3-^^>; ^y^°u>\ 2, 

1, 3~7^^/3i> N i ( 3— <>yv^>, t^Ul/ 
y7"U>, 2, 3-^^^/U-l, 3 -^ r ^> ? 3i>>if if 

[0022] (yy) ry y /ugs^^^^^^ry-r— <o 
M^mnt LTfi. r^y/utt^^/K ryy^B^^- 

^•i^Bn-/f/K r y y /hsk y/f.-K ryy/u 

^3r>vK T y y /I/R2 — j:^ 1 /!^^ dr*>/K T 2 V 

t: Kd^o tVK Ty y £ y >\"t£}£<F)T# D 

/HSjc^^/U ; y ^ ^ y ;Ug^y 5vK ^ ^ y /Ugftm^- 

y ^ y ^BjSf^'ni y ^ y ^B^-r' yrn t 7 
/k y/i-gftii-^fvK .^^y/nft-fv^f 
y 9$ y /Hjgn -r ^ /u, ^-^y^ftor; 

71-. ^ ^ y ^UB$n -'N^rv'/K y ^ ^ y ^2 — ^l^/U 

^^r'>/u, y ^ ^ y /i-B£t Ko^f->7o tvu, y^.^y 

/uB^ y nstjilfiD* $9 y /ug^^^/u : ^ u h >B$ 
yf/K ^nh>B£^i?-/K ^ C3 h >BSy""o t ./u, 

So r^?5f7><t>T'fcW* l< (y^) r^y/i-B$r/u 

^r^-Cfc*;, T^^r/^^^^il 1 — 6, £7£L< 

[0023] #-e^^^y^— ^ (y ^) y/u 
K^^^/^^y^-^*£&t>pJnE^y^-^^rf*: 
H>Lm ^5-u> v q -y ^/u^^l->. (3-^^ 
/u^^u>\ p — t — y^/u^^i^v. ^DD^^UV 

^ y d - h y h y /^^^r^y ; y 

— : y ^y y /ur^ N-y ^n— ;uy y y y /ur^ 
h\ N-y h^rv-y^/uy-yy y;ur ^ t?t£>£<D?i#9 
y ^ Ks^e-y Ty y /t-s^y^ y y y y 
y 7ug^y y ^v?/w. ry^y T/^y<ov 
y ^^/uS^W^ey -v- : x^u>y/U7h>B^i- h y »> 

A x 7^!)/i^7; Ky ^/L-Ta/>>-X7i-7^>Bft^>f^y 

^*yfijS£ff*y -r- ; y ^y y/uBA^y ^-^r^y 

yMfy y y y /n»y«^y -r- : y i^'>7Ky^^u 
>yy ^-/^y y y y y u— h/jrt^T/^a^v/fi^ 
#y y y y /uk??^ y : r y y /ubl*. y ^ y y vuk 

7-?ti-$t. yh7^>8i yy=>>^. ^/u^=a>Bi, 
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,k * =» >m^y ^/^^t^mfu^jij ^n>m^ 
KS^y-^— * r*'=>*->s^*fy ^ y /i-ff^-y^ 

m><r)Wi& 6 T^fii^e y yj /utf > =£ J - 
[0 0 2 4] *3SeUT-ffll^=f^4: LXIi, f«»;ttftf"y 

3-7^yx>-7^ y h y /^M^ 1, 3- 
xfi/y-r^ V u = h y/w- 1 , 3 >^>^tt 

>-y ^ y ^vL^tfi^f^ ^f^y-r^jjn 

3-^^^rcL^-^^n^^M^f^ 

x^-u>-t^ y h y;u- i , 3-y^c^>-y 
y /ug£y ^^-^-x^k*®^*. /if y ^^u >- 
^y^^^njy^fti^ u-y-i, 3- 
j?=*>g£-y ^ y/ug£y ^;u-t# y 

--Y^>6£-y ^^y^y^w-r^ jid-ij^ 
*y ^ ^ ji h4^8*^ , /i : t;^ (y 

TVi^^e y — £ #fi<^g ^ng^^e / 
l^J£ LT^tf b;Tb5o :©IJA\ ji^u >-y"a t'u- 

^"n > ^^Ji^ft^ U> - J.^ 1 U- > - :7 s o t ; U > - 

f£*=rz»fc* ff£ Ll^WU: UT^tf yi^ 0 
[0 0 2 5] *38W£>=*i^ 5BflS*nfc^-efeS* 

3 oafi%£JLT-Cfc6 a 

[00 2 6] (get) ^iSStKffib 
nffi3St-a^i-5ct^T-#s 0 »ttt (y^) r 



^ m * firtassst t-is« s * iBiffi * fc lawa^iftis tc ^ 
BSttiSJt * m ^ x . * *r j: t) Ktti- 3 c * *s -e 

it, =Ti, a Wi^ > -tr ;u u - ^ ^ fb^^ a > ^t^^P# 
Pflli. 0 . 5-25 Bf PJ]. Klll-io n^Pnn 

STiL<(i25-ioo r-e*>5 (fa l, .i^EEiS*Rwi» 
[o o 2 7] *«sB^^^y-f— li. *Mn&%fc-f%z 

it > ' w > ir Sr*&-(c?^i-* w t nmmtmsfc 

[0 0 2 8] 2 . WfftS'ffiJfl'W > m/*ife 

»MLT8ffi> LTtJ:^^ *fg^(D^y ^-SriBS 

[0 0 2 9] *5gD^tc*3V^TtefflnJ8g/^a (25t) 
J fr5C>^T-§-5t>*D-CS>4x^J;<, Wt:Wt 1X11 
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;nf;u^r h >, * ^yu^o tVu-Jr h >, xL^-tuyu tr 
yU7"h>\ v<># / >\ 

/ >*£}?<D-lr h ; y ^yt^^/l^ — ^'K 

yK i/n-T;/^-f/K >M V T ^ yl^— tvK ^ 
f;U7P tVuni — 7VK v^yW V^p tVu^i— 
y ^yuy^-yL-m— ^^vU^o tVU^— tvK 
yU-f y — :n^*-yl- n — T ^ /Urc — t"/L- n m 

£<Dy# h >IS ; $ J^ttX&fZ 9 -^Wi : 

ikmnmm : ^^-e^, v^^^. o m- 

^r->U>, p— ^yu>\ :t7Vl"<>'if >\ 7Dt ; /^< 
y^/^^Oif V, n -T 5;yt--<>'if y<Dj%%? 

;K ILB^tvk fL6^y c atVu, SHJft^/K Sc.SSB* 
J^_k, L<li8 S^JEJlJuoigSgfeSiMi^ttSKSrffl 

[0030] 3. mmi*7 d - 
[oo3i] (mwm mmm*. mm<o 

^^*«Mftft ^KSf Ht«* ; y Tir >^ 
|»t;LixMyNz (fB U L iliiif ^^i 1 ^: 
^tU MI*&JBL ^Kl^Miu Fe, Gov Sn, 
B, A 1 , Ti, W, Si, C u, V, C r ^Jlt^N i 

£/c, x, y, JoJztfz 1*^1^17. 0^x^ 
1. 0. 4^y^0, 5^z§;0. 5<Dtfim<V$kXh 
5) -C*Six5yf!?^hy K&JR-ft^tt : AxMy 
Oz (fit. At*Li, P, *te(iB^(big«S^fc^ 
<£<£1> — SL MliCo, Ni, Al, S nJS JztfM n 

x. y, z li-tii-fih/l . 10^x^0. 05, 4. 0 
O^y^O. 85, 5. OO^z^l. 5 <Z>tBMf)WLX 



ft:TiS 2 , Li T i S : /£ >V>&R«tfL«5 : *>f/^W 

[0 0 3 2] ^/c, IEtiiiS^K> Urii, TiS,, T 
i S 3 . SftRMoSj, Gu 2 V 2 0 3l ^(SIRVgO-P 
2 0 5 , Mo0 3 , V 2 0 5 , V 0 O l3 , AxMyNzOp 

(SU yMlLi, MIICo, Ni, FetoJ:U'Mn^ 
6 S n/c^> < t h — N f*M > * b * I ^ ^flll 
^)^.R, ST* L< (iA 1 *5j:tfS n/^^7l}R^n/c^>^ 
<tt>-1tx 0(igS^fiST-*aL. x, y, z, pl^ 
n^X. 1. 10^x^0. 05, 4. OO^y^O. 
85, 2, OO^z^O, 5. OO^pSl. 5 <D%m 

p - -7 ^ = u > >^*«ttS5».^-* >*^T1SIS ft^^S: 

[0033] mmm^y y 

tl-1 0 0 0|^ S7-* L < 2 - 5 0 0 fg, J: >9 AT* 
L < (1 3 - 3 0 0 fg, t *J teimt. L<|j:5-2 0 0B 

[0034] (SsJd^d s ^ic^icjs u^r, mr^rn^ 

ff'J^Lltf, ^/^>yy ^-/Uir/UD— ^7 

/U/tf^v^^/Mryu-cj— jz^yuir — t Kp 
^r->-y v*-yu-tryH3 — ^, t Kd -/7n tVHr/na — 

*r1*5*aSl»^)=fA. PVDF, PTFEftiftffl^S 

y ^ ^- u > if ® ffi £ Sr ^ fc * v >=f A ^ 7 = y ^ f- y ^ 
ir yP n - * f^ffitt £ * 5 O =f ^ * >f li 
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#LTo/o 1 — 3 0 OfifiSP, KliO. 
1—2 0 0&&UXh% o 
[0 0 3 5] 4. ]) ^$J*—fyMMW& 

mw&&^xMm{*mmzmf$£i'Uz^ h y y 
b^^^^xhiu^mzmm^^^^K sis. 

5„ ««i>«F(-f|i!lPI$n*WjS. USOOOO- 
0. 5miiiTiS(7»— h^<Ot)<?)^ffll/^, 

— Ki£, y/<— ^a— /wife. ^ Fp-;^ i~4 

ym, «»ffi*if(cj:-DTffi#$ixs 0 sfrm-rssMs 

Jgdt*ix6e!feW/lOl¥Sdsa«0. 0 0 5 — 5 mm. 

0 5-2mml:45M^It**)5 o iS 

w j§ a* «s; f*^ <b mm l * t >sa jsia ^ r i J ^ * T ~ 

# 5 /cf (tip- < mm& 5 <, Mi^»*JIC?5S»«.i- 6 J: 5 tciWfi 
[0 0 3 6] 5. y 
— <fcS?l!iOiE.te*5 J: * /c tift ffitc: Jfl ^ fc <b </> X 

<*:*m, y 5"-^A^^>7Ky ^-~;^m?i!i^>f^^tf b 
n^o wcoj: *>/£y ^$j±-frmm<r)mmmi&i£m^ 

t\ ^J^Ll^. Lrii, L i C 1 0 4 , LiB 

F 4 , C F3SO3L i , Li I, L'iAlCK LiP 
F 6 , L i As F 6x L1CF3SO3, L i C 4 F 9 S 

o 3 . Li (cf 3 so 2 ) 2 ut£i£(0]) ?-<}~u-<xmmx* 

ism * i\hnmm<omm^mfhi\, mnm^mm t 
lti±. ^-t./i^pl z-b^m* y? v^m. ^hy/w 

t 1M # /M*1£tf>fiE^/b y ^ £ ^ - ?J:S;>i!iSrKig 
[0 0 3 7] 

I IMS Ml l^Tlc:. ^»WSr*(f-C*5§iJ!*KPJii--5 



[0 0 3 8] SSttfrt 1 

(=rj,<Dmm) JM+-tiM # 5 0 K g f/cml/it" 
h^U-^J^ 1, 3-^v?iy4 00lt«, 

u > 2 5 0 saas x * *? $ y fvu 200 mstin 

XT V t'^ ^ n ^ h y /w 5 fi«SPS: Aix. -t-#UMt L 
/ctf, 8 oTCI^JlJi^Lfi^L/Co 

[0 0 3 9] t#^^fc7-r s/^^tcfiRSiT/u^ = ^^,5 
%7j:r^iS2 0 0 0lM)^jpiT, ^J^ffcttWMZik 
itm. ^R%2 0 0> yi/^<0-r^ u >-tiXWMLX7K 

m . =f ^.ta-r- * g 0 r -e 1 2 h$ m^Rf* ^ *c * l 

Sr. N-^f-^t'o!) K> (£AT\ NMP>P5) (-^h 
[0 0 4 0] (KKS) .SEE^SSI-^filC-Pa^NMP^ 

WloofilK (^WloliSP) *Aii, ^ 
/U7^^r >> ^vwiryWD — ^Sr 1 OMft^r^JDx, 4 Ott 
3P*RfUSHi-T5 fl »«tBS2fiaSPS:*U^T, 8 0 

It'fcofc, Sia(C?ft*H L/ctO^. 5 w t %oOL i OH 

u , 7ka l tz.<o -h$m S -ti-X*I§?q tc«^ 5 7K y — a 

Zmtt. mmU'crfV^- a uomftll. 18. 8fififflS 

[0041] ^y-mm%<Dmm.) r<7j j: i^b 
rit/c^Ky -r— a Th^ix^-r •y-'-^mv^-c, nmf 
i^irs*. =f/f!i-7-a i5itn (hjk^« 

ft) . NMP8 5ii^^/^y/-M^A^ll/c 0 
(^ffiOKig) ^7-7jf> (u>ift±^ r K S — 1 5 J / 

2. SffifigT, (H^5>Sft) bteZ>£?lc, 9c\zntc< 

— SrtSfc. :^)77ll-^fi8cjn, I^2 0cin, I 
S18 ^mtD^lC^-m, ft.«L. nhixtz.-7j/\sJ*$: 
a—/uy ux LT/¥£ 2 5 ^ moo AtsOmi^yV^ti/c, 
[0 0 4 2] (jE1S*OKjS) =»^VW HBfti; ^"-^^9 4fi 
ftSB(c, /Ky^-a^3fiSSn (H«»fi*) >*6J: 

>7y 3&&#>* NMP 5 Oil^^JPtt, + 

8 cm, S^2 0cm, H$ 1 8/ t m^T;U^!>i.S 
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[ o o 4 3 j mm<rm&) mz'&ft&mmz 2 c 

x-<3->vl3 — i£*—V<0\ : 1 (fMULt) Affile L i P 
F 6 £rlmo 1 /y y h/K^«*t^6J: 5WSH¥Sit 

(0044] mm±m<Dwm) ss&^a<a8»si*. 2 

A/cm2) T% 4. 0VtC^iL3. OV^t^lt 

^mm^ti^tco jaws an, 5t>r^^ 

t*TP#T2 15mAh/g, 1 0 ^ /M&TH#-C 2 1 
OmAh/g, 5 OlM 0 3mAh/g tfiS 

S*0>l£TI*ta^ T^ft C ^ i> tf> T? £> o fc, 
[0 0 4 5] *&£ffl 2 

(=*\A«9*!i&) ffiWMtW # 5 0 K g f / c in 2 Mm*- 
V# \y—zf\^ 1, 3-77^>340IWk 

uy2 0 0MS, -f ^3^8*2 ofiaffi. ^^y^ 
BM^v^ofis&s, r ^ y n= b y ^2 ofiftgp. as 

0 osaas. M&ffltbMt LtT/t^^fp^ h y^ 

y ;pk^ 0 ofi«sn, ^^tx> i5oi& 

>^7K2 0 OfiftgB**^. U 

JxfS£lt£u ^1&T-b ^7^^ tlK^x/c 
=tJ*%L^b<Dy^y? X 1 0 OlKCNMP 10 0 0 

*&B^U 7K^gl 0 O p pmi^^Wb^NMP 
(@^i8S5. 5wt%) 
[0 0 4 6] (Rjfi) rf^St-T- b ONM P^f&ft 1 O 0 
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